The rate of gain, carcass measurements and three muscles were evaluated in 65 crossbred boars representing 13 litters that were allotted at 4 wk of age to slaughter weight and treatment groups as follows: 1) 105 kg, castrated; 2) 105 kg, intact; 3) 118 kg, intact; 4) 132 kg, intact and 5) 145 kg, intact. One barrow and four boars within a litter constituted a replicate and each replicate was penned separately. The growth rate of all boars to 105 kg constituted one group and was compared with the growth rate of barrows to 105 kg live body weight. Average daily gain from 4 wk until IO5 kg did not differ significantly between boars and barrows. Growth rate of the boars continued at an increasing rate until they reached 87.3 kg live weight, while maximum daily gain of barrows occurred at 76.3 kg live weight or 11 kg less than that of boars. At 105 kg, boars had 31.3% less lOth rib backfat thickness and 2.9% greater carcass length than barrows, but longissimus muscle area did not differ. Barrows had greater backfat thickness at 105 kg than 145-kg boars. As live weight increased from 105 to 145 kg, carcass length, lOth rib backfat thickness and Iongissimus area of boars increased (P<.01) linearly. Fat-free muscle weights of the brachialis (BR), semitendinosus (ST) and Iongissimus (L) did not differ between boars and barrows at 105 kg. Boars at 105 kg had 1.3 and 1.7% more moisture in the BR and ST, respectively, than barrows. Precentage protein, total intramuscular fat and fiber diameter in the BR, ST and L muscles did not differ between boars and barrows at 105 kg or with increasing live weight in boars. Total RNA increased linearly (P<.05) in the BR and ST as boars increased in live weight from 105 to 145 kg.
others reported that growth rate did not differ (Hines, 1966; Newell and Bowlind, 1972; Pay and Davies, 1973) . This inconsistency has been postulated to be due to nutrition (Prescott and Lamming, 1964) , onset of puberty in the boars (Winters et al., 1942) and(or) seasonal growth effects (Siers, 1975) .
Comparative carcass data of boars and barrows are in closer agreement. Boars have less backfat (Charette, 1961; Wong et al., 1968; Newell and Bowland, 1972) and are longer than barrows (Hines, 1966; Plimpton et al., 1967; Turton, 1962; Froseth et al., 1973) . However, reports on longissimus muscle area have varied from being greater in boars (Prescott and Lamming, 1967; Pay and Davies, 1973; Siers, 1975) to no difference due to castration (Teigue et ll., 1964; Hines, 1966; Plimpton et al., 1967) .
Current boar performance testing procedures in the U.S. are terminated at the same weight or at weights just slightly greater than those of market barrows. Because boars arc later-789 JOURNAL OF ANIMAL SCIENCE, Vol. 61, No. 4, 1985 Littermate pig maturing and have less fat than similar weight barrows, it is of practical importance to the swine industry to determine the live weight at which boars should be tested. It is essential that boars be tested to a stage of physiological maturity and composition comparable with market weight barrows. Thus, this study was conducted to compare carcass composition of market weight barrows at 105 kg with that of littermate boars at 105, 118,132 and 145 kg live body weight. In addition to carcass composition, muscle nucleic acids, myofiber diameters and myonuclei density were determined in an attempt to assess physiological maturity.
Experimental Procedures
Thirteen replicates, each consisting of five littermate male pigs (from Yorkshire or Duroc sires and crossbred dams of Yorkshire, Landrace, Duroc, Hampshire and Chester White breeding) were selected for this study at 3 wk of age and randomly assigned to treatment groups as shown in table 1.
The trial was initiated when the pigs were 4 wk of age. Replicates were individually penned until slaughter and each pig was weighed biweekly. Pigs were raised in an environmentally controlled nursery with partially slatted floor from 4 wk of age until each replicate of pigs averaged 27 kg. Temperatures ranged from 21 to 29 C and ~ens were 1.2 • 2.4 m in size, allowing .6 m of floor space/pig. From 27 kg body weight until slaughter the entire replicate of pigs was relocated in a naturally ventilated building with solid floors and 1.34 m 2 of floor space/pig. All pigs were fed a 16% protein Nasco, Fort Atkinson, Wl. 7Tekmar Co., Cincinnati, OH.
corn-soybean meal diet (fortified to contain 1.08.% lysine) ad libitum from weaning to 27 kg (equivalent to an 18% diet recommended by NSIF, I981). From 27 kg until slaughter the pigs consumed a 16% protein corn-soybean meal diet fortified to contain .92% lysine; all other dietary nutrients met or exceeded NRC requirements (NRC, 1979) . These diets are adequate for maximum rate of gain of boars (Tyler et al., 1983) . At slaughter, the pigs were electrically stunned, exsanguinated, scalded and dehaired. Within 30 rain after stunning, the brachialis (BR), semitendinosus (ST) and longissimus (L) muscles were removed from the left side of each carcass. The entire BR and ST were removed, while the L muscle was excised from the cranial edge of the tuber coxa to its cranial termination. Each muscle was weighed and a 40-to 50-g subsample was placed in a Whirl-Pak bag 6 and frozen in 2-methyl butane and dry ice. A 2-g sample was also removed from near the geometric center of the L for determination of myonuclei density. After evisceration, perirenal fat and the head were removed and hot carcass weight, which included the excised muscle weight, was recorded.
After chilling at 2 C for 24 h, carcass length, longissimus muscle area (LMA) and 10th rib backfat thickness were obtained by standard procedures (NSIF, 1981) from the right side of each carcass. Longissimus muscle area was determined by the grid method (Hiller, 1970) . The muscle samples collected at slaughter were powdered at -30 C by a modification of the procedure described by Borchert and Briskey (1965) . This powdering procedure consisted of placing the muscle sample in a cloth bag and crushing the sample into approximately 2-cm cubes with a rubber mallet. The sample was then placed in an IKA Universalmuhle model M20, high-speed impact mill 7 with equal amounts of crushed dry ice and pulverized for 4.5 to 60 s. The powdered muscle was then passed through a 20-mesh screen. The remaining muscle fragments were repowdered and again sifted through the screen. The entire powdered muscle sample was then mixed and a subsample replaced in the hag. The bag was left open for 24-h to allow CO2 to escape, then sealed and stored at -30 C until analysis.
Standard AOAC (1980) methods of analysis for moisture (drying oven), ether extract (Goldfisch) and protein (Kjeldahl N • 6.25) were carried out on the powdered muscle subsamples. Nucleic acids were determined by a modified Munro and Fleck (1969) method as described by Mostafavi (1978) . Muscle fiber diameter was determined by light microscopy on a suspension of myofibers in borate saline solution containing 1% gluteraldehyde, .02 M guanidine-HC1 and then stained with methylene blue (Mulvaney, 1981) . The number of nuclei per unit of muscle fiber area was determined on L samples from the carcasses of eight replicates by a modification of the technique described by Cardasis and Cooper (1975) for mice. Modifications of this technique for pigs consisted of homogenizing the sample at a very low speed with a Virtis 45 model Super 30 homogenizer s for 4-min in .02 M guanidine-HC1, .05 M borate buffer at pH 9.5. The fibers were spread out in the buffer and allowed to set at room temperature for 20 rain and then destained for 55 min in .05 M borate buffer solution at pH 8.5. Following destaining all myofibers were placed in deionized water for a minimum of 10 rain and myonuclei in 50 myofibers were counted per muscle.
The data were analyzed by the procedure of least-squares analysis (Harvey, 1975) .
Results and Discussion
Grovotb Data. Average daily gain from 4. wk of age to 105 kg was 782 g for boars (combined average daily gain of groups II through V) and 796 g for barrows. No significant differences were found in growth rate to 105 kg, which agrees with data reported by Hines (1966) , Newell and Bowland (1972) and Pay and Davies (1973) , but differs from the results of Siers (1975) and Wood and Riley (1982) . Calculated from their respective regression equation, average daily gain (figure 1) of barrows was 8 Gardiner, NY. slightly greater than boars until 76.3 kg live weight (17.2 wk), when it plateaued. Boars reached their maximum rate of gain at 87.3 k-g (20.3 wk), which is 11 kg greater than barrows. The maximum growth rates for boars and barrows were derived from the first derivative of the regression equation defining the significant quandratic response of growth rate for each sex [quadratic equations-barrows (kg)= (.0409 + .6503W -.0484W 2) + 2.2; boars (kg) = (.1365 + .5505W -.0359 W 2) + 2.2; in which W is weigh period: 1 to 13]. The difference in age and(or) weight of maximum growth rate between the two sex groups may be a possible explanation for the inconsistency of results reported in the literature for growth rates of boars and barrows.
Carcass Composition. In agreement with other studies (Plimpton et al., 1967; Wood and Riley, 1982) , dressing percentage did not differ between boars and harrows (groups I and II, table 2). At 105 kg live weight, 10th rib hackfat thickness of boars was 31.3% less (P<.01) than barrows (table 2). This difference is consistent with other reports and is greater than the 14% difference reported by Prescott and Lamming (1964-) and the 23% difference reported by Blair and English (1965) . The greater percentage difference in the present study may he genetic or due to location of backfat measurement. The 10th rib backfat thickness of barrows at 105 kg was even greater than the heaviest weight boars (145 kg) included in this study. These data indicate that boars must weigh at least 40 kg more than barrows to have comparable backfat thickness. Boar carcasses were 2.9% longer than those of barrows (P<.09; table 2), which is consistent with reported data (Hines, 1966; Turton, 1969; Froseth et al., 1973) . Longissimus muscle area did not differ between boars and barrows at 105 kg live weight, which agrees with data reported by Teague et al. (1964) , Hines (1966) and Plimpton et al. (1967) . However, Blair and English (1965) , Pay and Davies (1973) and Siers (1975) found that boars had larger LMA than similar weight barrows.
As live weight of boars increased from 105 to 145 kg (groups II to V), carcass length, 10th rib backfat thickness and LMA increased linearly (P<.01) at rates of .16 cm; .02 cm and .23 cm 2/kg of live body weight, respectively. No significant differences existed in DNA or RNA concentration of the BR, ST, or L muscles of 105-kg boars and barrows (data not shown). Concentration of DNA and RNA tended to decrease in aU three muscles of boars with increasing live weight. Decreases in muscle DNA and RNA concentrations with increasing live weight have been observed in other studies with pigs (Hakkarainen, 1975; Harbison et al., 1976) . Boars had more (P<.04) total DNA in the ST than similar weight barrows (table 4) .
Muscle Weights and
Total DNA in the BR and L and total RNA in all three muscles did not differ between boars and barrows at 105 kg. Total RNA increased linearly (P<.05) in the BR and ST of boars with increasing live weight. Harbison et al. (1976) also reported that total muscle RNA increased with live weight gain in pigs from 23 to 118 kg.
Protein synthesis capacity as indicated by the ratio of RNA to DNA (PoweU and Aberle, 1975) in the BR, ST or L were not significantly different between boars and barrows at 105 kg or with increasing live weight of boars. Physiological cell size is assessed by the ratio of protein to DNA (Moss, 1969) . The ratio of fat-free muscle weight to nuclei number in the BR, ST and L muscles tended to increase in boars between 105 to 145 kg; however, the Even though there is lack of complete agreement between nucleic acid and myofiber diameter data for the three muscles, overall the individual muscle data are consistent with the relative metabolic capacity of the three muscles. The BR has the most oxidative metabolic capacity (succinic dehydrogenase activity, R. A. Merkel, unpublished data) followed closely by the ST, and the L is the most glycolytic in its metabolism of the three muscles. In agreement, the BR muscle had the smallest mean myofiber diameter, the lowest protein to DNA ratio and the lowest muscle weight per nucleus. The L muscle had the largest value for each of the three properties and the ST was intermediate.
The BR probably was the most mature muscle because no significant differences were found for these three properties between any of the groups. While these properties in the L muscle did not differ between boars and barrows at 105 kg, they increased during the live weight gain from 105 to 145 kg in boars. The ST was intermediate to the BR and L muscles in maturation. As live weight of boars increased from 105 to 145 kg, ST fiber diameter, protein to DNA ratio and muscle weight per nucleus tended to increase and, in fact, values of these properties in boars at 145 kg were numerically similar to barrows at 105 kg. Thus, these data suggest that of the three muscles, the ST provides the best indication of maturity over the weight range studied, and that values of these three traits in boars at 145 kg live weight were similar to barrows at 105
When comparing weight of boars and barrows for stage of maturity with respect to backfat thickness and growth rate, boars were heavier at the same stage of maturity as barrows for both of these traits. At the same backfat thickness, boars weighed at least 40 kg more than barrows and the maximum growth rate of boars occurred when they weighed 11 kg more than barrows. These differences in growth rate and backfat between boars and barrows may be used in future boar testing programs in the following manner. Calculated from the linear regression equation for backfat thickness, a 116-kg boar (105-kg barrow + 11 kg maximum average daily gain difference) would have 2.23 cm of lOth rib backfat. This measurement is .61 cm less than the 10th rib backfat thickness of the 105-kg barrow (2.84 cm). Thus, for testing programs it is recommended that performance-tested boars should be tested to a weight 11 kg heavier than the desired market pig (barrow) weight to predict growth, Furthermore, the maximum aUowable backfat thickness for boars at this test weight should be .61 cm less than the desired backfat thickness of a market barrow.
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